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SUMMARY

—  Problem: A speaker's manner of utterance can be altered by instruction. Various
instructions have been found to improve intelligibility. Three short single instructions
were given to Naval flight students, who spoke under conditions of an air acoustic
channel, to determine if the instructions would be reflected in intelligibility changes.

Results: In the present study the intelligibility scores of speakers were raised as
they followed any one of three instructions, “talk loudly," “articulate precisely,” and
"talk fast." Although these instructions may seem to pertain directly to different pri-
mary accompaniments of intelligibility, each instruction may have raised the sound
pressure level of the speech, or modified the speaker's verbal manner by some inter-
action of intelligibility factors.

INTRODUCTION

The length established for a military training program in voice communication is
based on the contents of the course that can be operationally validated. The time de-
voted to instruction in intelligibility may be only a segment of a program of greater
scope that may include, for example, instruction in the equipment used to transmit
voice communications, such as radio, interphone, and so forth.

In one series of studies in which intelligibility measures provided the criterion score,
four hours of instruction appeared to be justifiable and no further increment in the in-
telligibility of the students occurred when the training was extended to 10 hours (2, 8).
Other studies have indicated the merits of instructional periods of only a few minutes
duration (1, 10). This latter type of instruction, however, pertains largely to indoc-
trination in the use of communication equipment, particularly the microphone.

In the present study an effort was made to evaluate the relative effects of single
verbal instructions, specifically "talk loudly," “articulate precisely," and "talk fast,"
on intelligibility scores. . Since variability among experimental subjects inevitably is
increased with the use of a microphone and since intelligibility testing in free-room
conditions is feasible, the present study was conducted in a free room (4). The ration-
ale in the choice of these variables was that they were subjectively selected by the in-
vestigator to be related to the term projection. This term is conventionally used by
workers in the theatre to describe a spirited mode of talking, satisfactory for the stage
and apparently more than ordinarily intelligible.




PROCEDURE

The testing room was a hallway 84 feet in length and 84 inches by 100 inches in
height and breadth. The walls and floor were hard surfaced and the ceiling was sound
treated. The room was available during periods when the experimental subjects were
the only personnel in the building and when no electrical appliances, specifically an
airconditicning unit and water coolers, were in operation.

One hundred forty-four experimental subjects served in 12 groups of 12 speaker-
listeners to each group. Three additional subjects served with each panel as listeners
only.

Each group of subjects took two intelligibility tests, Forms A and B of the multiple-
choice series, in a round-robin type of administration (9). The listening stations were
15 tablet arm chairs, spaced four feet apart and backed against one side of the hallway.
The chair at station 1 was 20 feet removed from the speaker's position, which, in turn,
was four feet from one end of the room.

The first test was administered without special instruction, only the normal explana-
tions of the test (4). During the progress of the second test, but prior to his second
speaking, each speaker was given special instruction individually: one was told to
"talk loudly," and throughout his reading of a particular test list he faced a placard that
reminded him of his special assignment. The second speake.'s instruction was to “arti-
culate precisely," and the third speaker's to "talk fast."  Appropriate placard remind-
ers were also present for the second and third speaker conditions. The order of conditions
was continued rotationally throughout each experimental group; thus one-third of the
speakers formed each experimental condition in the second testing administration.

Forms A and B were alternately employed as the first and second tests with success-
ive groups of subjects. The order in which the speakers read the speaker lists was
systematically rotated from panel to panel; thus with panel 1, listening station 1 read
list 1, and with panel 2, listening station 2 read list 1. The order of the three experi-
mental conditions in the second administrations of the tests was also systematically
rotated. However, the comparison conditicns, "talk loudly," "articulate precisely,"
"talk rapidly" were always second in the two administrations of the tests.

Throughout, the readers were paced by a sweep-hand timer resulting in a five-
second interval between the initiation of each three-word group of test items.




RESULTS

A simple analysis of variance was performed on the speaker intelligibility scores
under the three experimental conditions: talk loudly, articulate precisely, talk rapidly.
The analysis is summarized in Table 1. The obtained F-ratio of 6.24 between the ex-
perimental conditions end the remainder was significant at the one per cent level of
confidence. The obtained mean scores were: "talk loudly 93.9 perceat; "articulate
precisely," 94.5 percent; and "speak rapidly," 92.6 percent. Differences of 1.9 and
1.5 percentage points between pairs of mean scores were required for significance at
the one and five percent levels of confidence respectively; thus, only the difference
between "articulate precisely" and "talk rapidly" was statistically significant.

TABLE 1.

Summary of an analysis of variance among the intelligibility scores attending
three experimental conditions: loud talking, fast talking precise articulation.

Source of Variation df Sums of Squares Variance F
Conditions 2 166.16 83.08 6.24*
Remainder 14] 1877 .44 13.32

*Significant at the 1% level of confidence.

The foregoing anclysis related to the relative effectiveness of the three instructions.

A further comparison was made by means of a series of t-tests in which the "uninstructed
reading" scores were compared with the "instructed reading" scores. In these compari-
sons the reading score after instruction was significantly superior to the "uninstructed

reading" score in all instances: "talk loudly," 91.9 vs.93.9 percent (t, 2.50); “articu-

late precisely," 92.5 vs. 94.5 percent (t, 3. 34); “read fast," 90.6 vs. 92.6 percent
(t, 2.63). Each analysis involved 47 degrees of freedom. The increment in the "i

structed" multiple-choice intelligibility score in each instance was two percent over the

“uninstructed" score.

An analysis of variance involving listening positions, listening groups, and remainder

yielded an F-ratio of 6.22, significant at the one percent level of confidence with 11
and 121 degrees of freedom. The mean scores for the first 12 listening stations in order
from "near the speaker" to "removed from the speaker" were 94.9, 95.3, 94.7, 94.0,

93.3, 92.3, 89.9, 92.2, 90.3, 90.6, 89.3 percent. A difference between two means

of 2.3 percent would be significant at the five percent level of confidence. The analysis

is summarized in Table 2.




TABLE 2.

Summary of an analysis of variance among the intelligibility scores that
attended 12 listening positions.

Source of Variation df Sums of Squares Variance F
Positions 11 582.24 52,93 6.22*
Panels 1 644,74 58.61
Remainder 121 1029.02 8.50

*Significant at the 1% level of confidence.

A test for linearity based upon an extension of the analysis of Table 2 and utilizing
Lindquist's Case IV (11) failed to reject an assumption of linearity of the intelligibility
scores as a function of distance (F = 0.77 with 10 and 121 degrees of freedom ).

Earlier administrations of intelligibility tests in this room indicated that listener
scores were affected adversely with increased distance between the speaker and the
listener (5). An assumption of linearity of trend of intelligibility as a function of
speaker-listener separation distance was not rejected in any instance. There has been,
however, a consistent numerical disadvantage associated with listening position 8 and
this observation is found in the results of the present study.*

A separate analysis of varlance failed to reveal any difference in the scores assign-
ed by the speaker lists of Forms A and B (F =0.78; 11 and 121 df).

*Position 8 was located 34 feet from the principal reflecting end of the testing room.
This distance would yield an echo having a delay time of 0.06 second, a time that has
been found to be disrupting to a speaker experiencing delayed side-tone (3); and also
to listener reception of monosyllables (7). Panel-by-panel, eight of the 12 scores
associated with station 8 were lower than the scores assigned station 9.
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DISCUSSION AND CONCLUSION

Each of three single sentence instructions was effective in altering intelligibility
scores. The possibilit exists that all three instructions, "talk loudly," "articulate
precisely," and "talk rapidly," affected vocal sound pressure level and thus the in-
telligibility scores. However, since both vocal level and precision of articulation
are each intuitively and demonstrably associated with intelligibility, the inclusion of
both instructions in voice communication training seems to be justified.

The multiple-choice intelligibility tests have been found to be responsive to en-
vironmental changes at the speaker's position in the testing room used in this study
(5,6). Hence, if changes in speaking were induced through single-topic instructions to
the speakers with respect to reading the lists of the tests, the tests were expected to
respond to the changes.

Probably more needs to be known about the effect of the instruction "fast talking"
before a related instruction would be wisely incorporated into a course of instruction.
Up to the present time this instruction has not been associated with improvement in
intelligibility and it seems illogical that it should be. It may be that any instruction
to a speaker that tends to focus attention away from habitual speech patterns could
affect intelligibility, although many teachers of speech, a priori, would probably not
agree.

The three vocal traits, loud and fast talking as well as precise articulation, may be
characteristically present in the effect termed projection in describing stage speech.
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